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In  the solar North-South Asymmetry(NSA) study we have used 

sunspots  data and flare index data for period 6-24 (years 1821-

2015) solar cycles. Earlier   Verma (1992) reported long-term 

cyclic period 11-12 solar cycles in NSA and also predicted that 

the NSA of solar activity  phenomena during solar cycles  21, 22, 

23 and 24 will  be southern dominated and the NSA will  shift to 

northern hemisphere in solar cycle 25. The present study shows 

that the NSA indices during solar cycles 22 and 23 are southern 

dominated as predicted by Verma (1992). The initial  estimate of 

NSA for years 2008-2015 of solar cycle 24th is showing southern 

domination and confirm the result  of Verma(1992). The 11 

solar cycleôs periodic behavior of the Sun may be related to 

internal  structure of the Sun.  



Bell (1962, Smithsonian Contr. Astrophys., 5, 187) 

    The first  real study of NSA     
was done by  Bell in 1962. 

 

Â Bell (1962) used sunspots 
group data to study NSA   
for  period  solar cycles 8-19 
as shown in Figure A. 

Â Solar cycles       Dominance  

Â     08-09                Northern 

Â     10-13                Southern 

Â     14-19                Northern 

 

      From Figure B is plot for  
SC 09-18 based on GMS 
gives mixed results as  
shown in Figure B... 
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Authors Data Period Dominance 

Reid         SF     58-65         North  

Howard    MF      67-73          North  

Han &Hans FI      64-75          North  

Roy          SF      62-74          North      

Swinson  SA,SN   74-84          North   

   

Roy(1977)studied NSA using major  

solar flares, sunspot magnetic classes 

and sunspot areas data for  period 

1960-1964 (19thSC) and 1965-

1975(20thSC).Royôs study also show 

that NSA favor northern hemisphere 

during above period and increases 

strikingly  with  importance of events. 
 

Reid(1968,SP,5,207),Howard(1974,SP,35,59),Hansen & Hansen 

(1975, SP,38,59), Roy (1977, Solar Phys., 52, 53 )  and Swinson et 

al (1986,SP,106,35). 

"SOLAR METROLOGY, NEEDS AND METHODS II" Royal Observatory of Belgium, Brussels  

( September 21-23, 2015) 



Verma, V. K.(1987, SP,114, 185)  

Â Verma(1987) studied using 

data of major  flares, type II  

radio bursts, White Light  

Flares(WLF) found that 

NSA favor northern 

hemisphere during solar 

cycles 19 and 20 and  also 

found that NSA favors 

southern hemisphere during 

solar  cycle 21 for   type II,  

WLF,  SGR, HXR and 

CMEs. The data used in 

study shown in side Table. 
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Verma (1987, Solar Phys., 114,185) 

 

     Verma(1987) studied using 
data of major  flares, type II  
radio bursts, WLF  found that 
NSA favor northern 
hemisphere during solar 
cycles 19 and 20 and also 
found that NSA favors 
southern hemisphere during 
solar  cycle 21 for   type II,  
WLF,  SGR, HXR and CMEs 
as shown in Figure 1. This  
was the first  paper to report  
NSA southern hemisphere 
dominance during solar cycle 
21. 
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Verma (1992, ASP, 27, 429) 

 
     Verma(1992) 

studied NSA of 
Sunspot Area, 
Sunspot counts, 
sunspot groups, 
solar flares, Major  
flares, Gamma ray 
flares and H-alpha 
flares  data for  
time interval  1832-
1990 (Solar Cycles 
08-22)  as shown in  
side Table 1. The 
source of data is 
also shown in side 
Table. 
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Verma (1992, ASPCS, 27,429) 

     Verma(1992) studied the 

NSA of various solar 

phenomena as shown in  

side Figure 1 for   period 8 to 

22 solar cycles. This Figure 

show that the NSA may 

have a period of 12 solar 

cycles (about 110 years). 

Verma (1992) also reported  

that the NSA  will  favor 

southern hemisphere  

during  22nd , 23rd  and 24th 

Solar cycles and shift to 

northern hemisphere during 

solar cycle 25. 
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Verma (1992, ASP, 27, 429) 

Â Verma (1992) study of data 

using e power spectrum 

analysis is also carried out of 

averages of NSA data for  

period 159 years  which 

includes spot area, spot 

counts, spot groups and H-

alpha flares data and found a 

period 106 years along with 

other period. This period is 

close to  110 years period 

obtained graphically as shown 

in previous slide. 
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Verma (1993, APJ,403, 797) 

      Verma(1993) 

studied NSA of 

Sunspot Area, 

Sunspot 

counts, sunspot 

groups, solar 

flares, Major  

flares, Gamma 

ray flares and 

H-alpha flares 

for  time 

interval  1832-

1990 (Solar 

Cycles 08-22)  

as shown in 

side Table 2. 
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Verma(1993, APJ,403, 797) 

Â Verma(1993) using 

various solar activity  

data as shown in side 

Table. Verma(1993) used 

sunspot area, sunspot 

counts, sunspot groups, 

solar flares, major  flares, 

gamma ray flares and H-

alpha flares for  different  

time period as shown in 

Table with  respective 

references. 
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Verma (1993, APJ, 403, 767) 

     Verma(1993) investigated 

NSA of various solar 

phenomena as shown in 

side Figure. We plotted a 

figure between Solar 

Cycle Number and NSA 

index with  error  bars as 

shown in Figure. 

Verma(1993) concluded 

from analysis that there 

may be NSA periodicity  

of 12 solar cycles. 
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Atac and Ozguc(1996, Solar Phys, 166, 201) 

Â Atac and Ozguc 
calculated solar flare 
index daily, monthly and  
annually for  period 
1936-1993 and they  also 
calculated NSA solar 
flare index for  17-22 
solar cycles as shown in 
slide  which shows the 
dominance of southern 
hemisphere during cycle 
21-22. This result 
support &  confirm the 
earlier work of  Verma 
(1992). 
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Verma (2000, Solar Phys., 194, 87) 

     Verma (2000) downloaded 

active filaments data for  

period 1957-1958 from 

NGDC website. Verma 

(2000)    estimated NSA 

indices for  solar active  

prominences(SAP)    for         

period years 1957-1998 as 

shown in side figure . The 

plot of the  Year versus 

yearly NSA Indices is 

shown in the side Figure. 
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Verma (2000, Solar Phys., 194, 87) 

     Verma (2000) estimated NSA  
indices for  solar cycles  18-23 
for  of  SAP events  as shown 
in side figure . In  Figure 
Verma(2000) also plotted 
NSA indices for  solar cycles 
18-21 &   taken from paper 
by (Vizoso &  Ballester, 
1987). This Figure shows 
that NSA indices dominates 
in northern hemisphere 
during solar cycles 18-20 and 
shift to southern hemisphere 
in solar cycles 21-23. Verma 
(2000) results confirm the 
previous prediction of 
Verma(1992) that NSA Will  
be southerly  dominated 
during solar cycles 22nd , 23rd  
and 24.th 
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Li, K. J. Et al (2002, A&A, 383, 648) 

     Li,  et al (2002) investigated 

using  power spectrum 

technique &  calculating 

the actual probability  of 

the dominant hemisphere 

of solar activity  features in 

each of solar cycles 12-22. 

Li  et al(2002) attempted to 

demonstrate that a long 

characteristic time scale, 

about 12-cycle is possible 

and support work  of 

Verma(1992, 93). 

Â Li et al (2002) used following 

set of data : 

Â  Features       Period (SC) 

      Sunspot groups:     12-23 

      Sunspot area          12-23  

      relative spot no.      10-22 

      Flare Index             17-23 

      Number SD             17-21 

 

    SC: Solar Cycles 

    SD: Sudden disappearance 
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Joshi and Joshi (2004, Solar phys., 219, 343) 

    Joshi and Joshi (2004) 
Calculated    SXR flares 
index   for  period of 1976    
-2003  or 21st to 23rd solar 
cycles  as shown   in figure. 
From data set we have 
calculated yearly NSA 
indices for  SXR flares. We 
again estimated NSA 
indices for  solar cycles 21-
23 and found that NSA 
indices  favor southern 
hemisphere during solar 
cycles 21- 23. 
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